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SECTION 111.-FORECASTS. 
FORECASTS AND WARNINGS FOR DECEMBEB, 1915. 

Ry EDWARD H. BOWIE, District Fore1:aster. 
[Dated: U. S. Weather Bureau, Washington, Jan. 21.1916.] 

December, 1015, was characterized by (1) a grcnt 
diversity in the intensity of nuid the paths followed hy 
the centers of low pressure during their pt~ssage across 
the United States, and (3) by n preponderance of meas 
of high pressure from the Pncific coast rnthor than from 
Canada. The cause of the wide vnrintioiis in the pntlis 
of centem of low pressure may be attributed to the pro- 
nounced fluctustioiis in tho Aleutian subperimwii t :ire:% 
of low pressure. of which nearly all storriis that first, 
a pear in the Northwest at this season of the ycnr are 

Alaska show that, the Aleutian low-pressiire nren was 
well or aiiizrd during two short pcriods, 1iiiI1iClYy? 1st t o  
6th a n f  16th to 22cl. At other times during l)ecember, 
1915, this low s.rca was not well defined and pressures 
at the several A1:tsknn stations avernged rolatively high. 
With regard to the predominance of highs from the 
Pacific Ocean instead of Alaska, the inference is based 
on the cabled reports from Honolulu and the south coast 
of Alaska that the permanent high off the Californi:r 
coast was of large area and tho pressures within were 
above norniill and that the highs that enter the United 
States from the Pacific Ocean were but offshoots from it. 
Moreover, it wits not until the last week in December 
that areas of high barometer entered the Unit8ed States 
from Canada, and then when the reports from Honolulu 
showed that the high-pressure area off the Califoriiia 
coast had prosuinably lost intensity and become ill 
defined. Another peculi:trity of the iiionth was the 
unusual number of secondary disturbances t,hat nccom- 

The first of these formed over 
kevada on tlir 4th and pnsscd thence to Texas on tlic 
6th, whence it w%s prevented from following a usun.1 
northeast C.OUI',W by : ~ i i  A I ' F ~  of high biaronieter of groat 
magnitude t h t  l i d  its cniit.er over the Great Lakes from 
tlie 3d to tlie Gtli. An Aihortn storm made its nppc:1,r- 
ance on tho 5t,1-1 nncl t.rnvelecl tirzstward dong thc northern 
border during the G t l i ,  Ttli, 8th, and gth, and 611 tho Stli 
it developd ib sc!condary cent,cr of low prossurc oil tlic 
New J m e y  co:wt.. Agiun, the Alberta low (IV on Chnrt 
IUj which h t .  made its nppc"rwance over British Colmn- 
biti on the Sth, roached tho Ohio V:dley on t8he 11 th, a i d  
on that date :I secondary st,oriii center clerelopecl off tlie 
Cnrolina coast, nnd nioving iiorthward became R clisturh- 
t~nce of great int,ensity in New Enghnd on the 13th. 
Similarly; low v which made its appearance in iI1bctrt.a 
on the 13t.11, developed a ~rco~idary over eastern Ton- 
nessee on the 1 Tth, which moved rapidly northeastwnrd 

.and gajned crciit intensity on the lsth wlien passing 
over 9 t w  i;ingInncl. Moroovor, low VII, a northarn 
Rocky Mountmiun s tom, which first made its nppenrai:ce 
on tlie 331, on reaching the lower Lake region, dcvci- 
o ed a seconclary center over Vir inia on the 25th, ;ml 
tEis gainccl iiitensity and movef northeast iiloiig the 
coast, :Ltt,endt?d by railis, sleet, snow, and shifting gdes. 
I t  will be noted that dl these secondnry centers al;tcnded 
Northwest lows. As a matter of fact, these lows-the 

o ii shoots, or secoiiclmies. The telegnphic report's from 

anied Nor thwb lows. 

Alberta, north Pacific, and northern Rocky Mountain- 
i%re most, prolific of secondary storm formntions and 
must be carefully wittchod by tho forecaster, BY stated 

July, 1914. 
As iiiight, he cspected, the majority of the high :ireas 

lwing of Pacific origin, €ew of these wore attended by 
unusu:~lly low tenilwratures. In fact', the oiily estrcmely 
lo\-; ttwper:ature:: (luring. t h  iiioiit,li occuimd cluring its 
last dec:id~ nnd tl:cw i t i  concection with highs that 
entered tlie Uiiit.td States froiii Cm:tcta. 

&hat  LlxX.~s.-On the Great Lt;kc.s the soason for the 
display of st.oriii warnings eiiclecl on I>ecenibcr 20, and 
press :~nd other roport,s are to the e f h t  that the 1915 
s:?:~soii of navjg:ition was onc of siiidl marine loss of life 
nut1 propwt7. Tlic? iieccssity for giving 11.11 possible 
iiiforiim t8ioii to ship ,ing on the Great Lakes during. the 
rcniniiiiii- cl:tys of t. \ ie sotison of navigation, when mnds 
and wen tcier. itre most. clnngrrous to navigation, was rec- 
qgnized and n.dvancc! iiiforniihoii was sent w-lieii condi- 
tions doinandecl. Thus on Tl!.ursdny, tlie 31, the follow- 
ing advisory inforinntioil was sent Lake stations: 

Winds of niurlente force, niclstly west to south. aud generally fair 
weathcr with nornial tenipcrntiires prubable 0x1 Great Lakes during 
the remdnder of this week. Disturbance now approschin~ the north 
Pacific coast mill reach the Great Lakes Sunday or Moncyay and be 
attended by high winds and rain and snow. Dkt.ribute this informa- 
tion to shipping. 

T h o  storni referred to reached the Lakes at the begin- 
iiiiig of the following week, and on the 7th storni warn- 
ings were orclerecl for the Great Lakes, escept estreme 
sou therri AIiicliignn, and R troug winds aiiil snows and 
rains occurred :LS forecnat8. On Thursclny, the 9th, the 
following advisory inforinntion wns sent stations on the 
Grmt L:ikes: 

Ftnrin fm-ning over eastern Colornlin ant1 it will in all probability 
111IJVe toward t.he Great Lakes and cause  now and strong winds by 
Friday night ant1 on Saturday. ddvise shipping t o  esercise caution. 

Storni warnings were clisp1:ycd on the 10th on Lake 
Michigan. The storm in question moved due east instead 
of nortlieast and dissi Iatecl on the nfternoon,of the 11th 
on re..acling tho niicld r' e Mississippi V:illey. Storni warn- 
ings werc again ordered for Lnke Midiigm on the 15th 
and for Lakes Superior, Huron, niid Erie 011 the 16th; 
in actvnncc of a storm th:+ iiiorecl from T e n s  northeast- 
ward over 6lie niiddle Mississippi Vxdley and thence to 
lower Michignn. Strong which with snow and I ain 
occurred on d l  litlics wliere warnings m r e  displured. 
The highest vclocity re Iorterl wxs 52 miles per hour from 
the southeast during t II ie night of the 16th, at Erie, Pa. 

AtZantic const.-Oii tho Stli storm wariiiiip were or- 
clered on the coast from Dolnware Brealcwnter t80 Enst- 
port. in  coiiiicction with u storm that was moving east- 
wnrd froiii the Great Ldces, nnd on the 9th stoiin winds 
occiurred as follows: 

Ue1:xware Breakwater, 44 miles per hoiir from northwest; New York, 
48 miles per hour from northwest; Sandy Hook, 53 miles per hour 
from nurtliwst.; Block Island, 45 miles per hour from northwest. 
On the 11th storni warnings were ordered from Savan- 

nah t.o Boston, ns there were evidences of a disturbance 
forming off the South Atlantic coast. Strong winds . 
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occurred along the coast south of the mouth of the Dela- 
ware on the 12th, when the disturbance was off Cape 
Hatteras. On the morning of the 13th this storm gave 
evidence of changing its course to northerly and northeast 
storm waiiiings were ordered displayed from Sandy Hook 
to Eastport. Special observations at  noon on this day 
gave conclusive indications that thc storm would greatly 
increase in intensity, and the following advisory warning 
was sent New England and Middle Atlantic coast stations: 

in  intensity and moving 
northeast. Stron shifting gales indicate$ for the Atlantic coast Irom 
Sandv Hook nor& to Eastport this afternoon and to-night. Advise 
aIL diipping. 

This storm became one of the severest storms of the 
year on the Middle Atlantic and New England coasts, 
and it was attended by heavy sleet and snows in New 
England and New York. Winds of force 9 to 11 occurred 
dong the New En land and New Jerse coasts, and the 
pressure feu to be 5 ow 2:) inches on t I? e New Enwland 
coast. The warnings, however, were tiniely an% no 
considerable amount of shipping was lost. A number of 
bar es and small boats were driven ashore in the harbors 
of 8 ew York and New England. Storm warnings were 
again displayed on the 17th from Boston to Jacksonville 
and on tlie morning of the 18th the display wss extended 
to East.port. Storm winds occurred on the lSth over the 
entire area covered by the warnings. The highest winds 
reported on this date were as follows: 

Jacksonville, 4s miles per hour from southeast; Charleston, 45 miles 
per hour from south; Hattens, 52 nliles per hour from southwest; 
Nmfnlk, 52 miles per hour from southwebt; Delaware Breakwater, 72 
miles per hour from northwest; New Tork, 64 miles per hour from 
nnrthwest; and Block Island, .IS miles per hour lrum northwest. 

On the 23d warnings were ordered djsplsyecl from 
Ddaware Breakwater to Eastport, as u storm of consider- 
able intcnsity was then moving eastwtml froni tlie Great 
Lakes, but this storm lost intensity on renching the St. 
Lawrence Valley and the winds suficirnt to justify 
warninas did not materialize. 

On tfie 24th, however, another storm moved rapidly 
eastward from the Rocky Mountain region until at S p. m. 
of that date its center was over the middle Mississippi 
VaUey. Warnings were ordered, therefore, on the At- 
lniitic coast from Jacksonville, to Boston, Mass., 
and on the morning of the 35th the display was extciided 
northward to Eastport. During the 25th this storm 
moved rapidly eastward, and the evening of that date 
its center was over the Middle Atlrintic Mates, whence 
it moved rcipidly northcastmud. On the mornin of 

ford, Conn. Storm winds occurred over the entire areas 
covered by warnings, the highest velocities being: 

Jacksonville, 73 miles per hour from southwest; Norfolk, 60 miles 
per hour from west; Delaware Breakwater, GS miles per hour from 
west; New York, 88 miles per hour from northwest; Block Island, 84 
miles et hour from west; Nantucket, 72 miles per hour from Eouth- 
west; goston, 48 miles per hour from northwest; Portland, 52 miles 
per hour from west; and Eastport, 48 miles per hour from southeast. 

Re orts indicate that shipping was filly warned ancl 
little s oss resulted from the severe storm winds. 

On the morning of the 2Sth a storm was charted over 
Louisiana and at  8 p. m. of that date its center was over 
Mississippi ancl moving northeast. Storm warnings were 
then dis layed on the Atltintic coast from Jacksonville, 
Fla., to gortlnnd, Me., and tlic niorning of the 29th the 
display was extended to Eastport. This storni advanced 
rapidly northeastward; it caused heavy mows and sleet 
in the Ohio Valley and the southern ortion of the revion 

England, and winds of gale force along the Atlantic coast 

Stnrm off New Jrrsev coast, inrreasiii 

' 

the 26th tlie lowest pressure was 33.90 inches, at  I B art- 

of the Great Lakes, the interior of 8 ew York, and Rew 

from Savannah to Eastport. The highest velocities' 
reported were: 

Pensacoh, 73 miles per hour from southwest; Savannah, 34 mila 
per Iwur from south; Charleston, 3ti miles per hour from south; Hat- 
teras, 42 miles per hour from southwest; Norfolk, 52 d e s  per hour 
from southwest; Sandy Hook, 60 miles per hour from northemt; Block 
Island, GO miles per hour from northeast; Nantucket, 52 miles per hour 
from northeast; m d  Boston, 38 miles per hour Srom northeast. 

East gul coast.-Storm warnings were ordered on the 

Ke s, &'la.,. the information being to the eflect that strong 

night. At the time the warning was issued a storm o Ei sh&ing winds would become northwest the followin 

considerable intensity was over tho lower Mississippi 
Valley. The highest vslocit reported in the region 
where storm warnings were ci!splayed was 48 miles per 
hour from tho southwest a t  Pensacola the afternoon of 
the 17th. On the 20th the following advisory warning 
was seut east gulf and south Atlantic ports: 

There are some inllicatious of it disturbance over the east Gulf of 
Mexico. 

This disturbance crossed estreme southern Florida 

and of 30 miles ll~l 

morning o s the 17th from Bay St. Louis, Miss., to Cedar 

the storm: 
Left Pensacola on December 1S, 1915. bound for Canipeche Banks, 

wind north. light all day Sunday, 19th; wind. nortlieast blowing. 
Took in maimail at 3 o'clock. At  S o'clwir took in both jibs, blowing 
gale from northeast. 

Monday 20th: 6 a. m., running under foresail; strong breeze. At 
S a. m. the mind went around to southwest and d i d  out. Calm for 
about 20 minutes, then hit from about weshoutliwed. Took in fore- 
Rail which vessel could not carry. We wese then in about latitude 
25" 50' N., longitude 87" 00' W. At 9 e. ni. the barometer read 29.2Y' 
and the vessel went on her beam ends. It was blowing so hard that 
nobody could stand on deck. Vessel ping lower all the h i e .  Went 
so low that she loet her bearinga and could not come back. She was so 
id1 of water that she began SUiq through after companionway. Stern 
all under water. Cut lanyards from outside on i n a h  rigging and the 
wind took both spars and bowsprit. After gutting clear of span and 
rigging put out drag so as to hold vessel up to wind. The wind hauled 
to northwest and blew hard all day. The vejael diifting about south 
with ensign union down. 

Tuesday, 31st: Kept ood lookout. The wind went north-northwest. 
Weather fine. We h a t  onlv our iumbo boom on which we have our 
ensign. At noon, latitude'%' -&, Pensacola bears by D. R. [dead 
reckonin ] north, distance 278 milea. 

Thursfay, 23d: Spoke S. S. Re L Q P ~ Q ~  11:30 p. m.; Capt. H. C. 
Gamer  reported us b wireless. The captain offered tow to Galves- 
ton; thanked him a n i  told him I thought I could get vessel to port. 
Latitude 25" 54', longitude S(io 011'. 

Saturday, 35th: ti a. m., rain qua l1  struck ua. 8 a. m., wind weat; 
heading north by weat making about 2 milea per hour under jury rig. 
9 a. m., wvl&hind and water spouts all around us, wind struck from 
northwest, vessel heading northeast by east. 

Friday, December 31: Arrived at gea buoy Pensacola 8 a. m., wind 
east, strong breeze. 

(Signed) FRANK COONEY, Jr., 
Captain Bchooner "Ida 8. Brooks." 

Storm warnings were again displayed on the 24th on 
the coast from Bay St. Louis, Miss., to Tampa, when a 
storni of considerable intensity was over the middle 
Mississip i Valley. This storm passed witshout causing 

On the lnorniii of the 28th northwest storm warnin 

storm at this t-iiue beiw over Louisiana. This disturb- 
ance advanced eastwarz, increased greatly in intensity, 
and caused gales on the coast where warnings were dis- . The highest velocity reached was 72 miles an 

our from southwest during the night of the 28th at 
Pensacola. 

winds o F more than 30 miles an hour in this region. 

were displayed 9 roiu Bay St. Louis to Apdachicola, t r e 
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COLD WAVE AND FROST WARNINGS. 

Warnings of frosts were issued on a iiuniber of dates 
for the south Atlantic and Gulf Stat,es niid the Florida 
Peninsula. The most iniport,nnt of these were in con- 
nection withfrosbs in Floridn on tho l4tli, 15tmli, ?let., 23~1, 
,and 26th. 

Cold-wave warninas were issued on the ltitb for 
western Tennessee, dabama,  Mississippi, and northwcs t, 
Florida; on the 34th for Tennessee, Mississip i, Mabaniti., 

for western Tennessee and Mississippi. Decided falls in 
temperature occurred in all instances, but no abiiornially 
low temperatures were recorded. 

Heavy-snow warnin s were issued on the 24th for 

Michigan, and on the 26th heuvg-snow warnin s for the 

warnings were verified in nll instances. 

Georgia, and estreme northwest Florida; an c r  on the 27th 

northern Indiana, nort f ern Ohio, and extreme southern 

interior of northern New England were ordere 5 . These 

DISTRICT WARNINGS DURINQ DECEMBER. 

Chicago forecast cli.strict.-No warnings of any kind 
were required until the %th, when wttrninas of moderately 
heavy snow were issuod for northern hinois and. the 
vicinity of St. Louis, Mo. The warnings were verified. 
On the evening of the 27th warnings of heavy snow were 
issued for southeastern Missouri and southern Illinois 
and again for sout,heastern Illinois on the evening of the 
28th. These warnings were not, verified. There was 
heavy precipitation in southeast8erii Illinois during the 
night of the 38tli-29th in the form of rain and sleet, 
althou h the teniperature was freezing or below. 

On t%e evening of the 25th a disturbance of considerable 
force was centered over N0rt.h Dakota, whence i t  moved 
directly e.zstward across the Lake region and WLS followed 

the Nort,h- 

Northwest, escept western Montana, and the Pliiins 
States either the evening of the 25th or the morning of tho 
26th. Thcse warnings were fully verified in northwestmm 
Wisconsin, Minnesota, ancl North Dakota, and partly 
verified in the other States. Warnings were twain issued 
for North Dakot.:i, ensterii Mont,zxna, and nortyicrn Wyo- 
min on the morning of the 2St.h. and for the remainder of 
the Sorthwest including mesteru Nebraska and Miniie- 
sotn, on the evening of the 2St.h and the morning of the 
39th. These \ .~~nrnrngs  wcro only artinlly verified, tlic 

account of tlie fnct that tho low pressure area which was 
over the southeastern slope (29.40" at1 Amarillo, Tes.) 
on the mornin- of the 39th, failcd to advance, sling up 
instend.-CA~Li?es L. Jfitch.all, Assietmnt Forecaster. 

POrtk:nd, Orcg., Foremst Distht.-During December 
important storni warnings were issued on SIS se arate 
occasions, viz, 011 the 4th, 5t,h, 7th, 19th, 30th, anf27th. 
Several other warnings were issued which were fully 
verified.- T. F. Drake, Assistant Forecaster. 

San Francisco Forecast District.-A moderate storm 
moved in from the ocean on the 2d, and gave precipitation 

by a decided iucresse in pressurrr t h o u  
west. Cold-wave warnings were 

cold wave not nclvancing cnst of t E e 100th Meridian on 

o v ( ~  the entire district. with strong southerly winds on the 
tiort,li coast. Anothrr storm coverina the period 11th- 
l.it,lL, p:ivt? I)rtil'ipitnlio!i over the norfillern portion of the 
di5trict, wi t.11 ~twi ig  sout,iierly winds on the central coast. 
I ile rqmrt:: ri'ci~isvcl from iwoming vessels indicated 
iniirh Iliglicr witic!:+ at sea than tlie coast stat,ions showed. 

AI! ;~r?:.t of Iiigii ~ressure niovecl southmnrcl over British 

frosts in nort~icrn c:klifornia and rnin niitl snow in sout,Eern 
California. The concli tions werc. i'ore.cust succtwfully in 
:ill c:ises.-G. H. IViblson, District Fwtwetor. 

Dcmw Forcccrst District.--'riic cnl.d-\vnve wnrnii? - 
issucd for western Utah on tlic lSt,'li \\-ere not fully verifief 
itlthough :in anticyclonic areii. occupied t,lw Great Basin 
on the followin0 morning niicl ti teniper:iture of 13' F. 
w:w rc:ichcd at, bodcna. On t,ho iiioniiiig of the 26th an 
estemsivc, cold, hicrh-pressure :ire:% WM spreading rapidly 
eastwirrd UI'~OYY &nt8a,na and 'Wyoming and southward 
over the Flutom region. C'olcl-wnve warnin were 

Arizona. Tliesr wmiinq  were fully verified in central 
Colorado and n sharp f d i n  tenipera.ture occurred in cen- 
tral Arizona. On the evening of the 26th the tcmpernture 
at. Roswll, N. Mes., was GOa, ancl :i cold-wave warping 
wns issued for sonthc:ist.ern New Mesico. The warning 
was followed by r t  34liour fall in temperature of 40 
degrees over t,he southenstern port.ion of the State. On 
the morning of the 20t)h :I c.01d anticyclonic area was 
advmcing soutliwn.rd ovcr i\lontann.. and cold-wave 
warninw wcrc issued for emtcrii Colorado. This warning 
was fuEy just,ified in nort1ienst.ern eolornclo where zero 
teniperitturcs occurred; the cold wave did not reach 
southeastern Colorado, howcver, as the southwestern 
st,oriii on that diite causcd :I con tinuance of southerly 
winds in trhnt art of t4lw State. Tlie cold-wave warning 

as the storm reninined stationa.ry in northern Arizona, 
prolonging tho cloudy w r n ~ l i e r . . - ~ r z d ~ ~ c ~  11'. Brist 
Assista.nt Foiwistw. 

N ~ i u  Orleans Fcwtcnst nistr~i.ct.-C!old-wave warnings 
were issued on the 151.11, 16th, 2 4 l h  arid 27th. 

The cold wave on the 17t,h g m e  a ftill'in temperature of 
20 to 30 degrees over OHaliom:~, ,4rkaiisas, eastern Texas, 
tilid iiortliern Louisiana, but the verifying temperature 
WAS recorded a t  only a few stations. 

The ciild wave on tlie 35th g:iw :I fad1 in tern erat,uure of 

ern portion of cssterii Tesits, frcrzing temperature over 
the interior of en.st,ern Tesas, nnrl about, SOo F. on tlie Gulf 
coast,. 

The cold wave on the 23th gsvc? a f d l  in temperature of 
30 to 30 degrees over Arkansas, emtern Tesas, nud north- 
ern Louisiana, with temperat,ures of 20' to 33' in Arkan- 
sas, 34' to 33' over the int,c.rior of enst,erii 'l'os(ts, und 38' 
to 43' on the Texas coast. 

Storm warnin- were issued for the Louisinna uud 
Tesas consts on tfie 24t)li mcl for t.lie Tesm coast on the 
87th, and verifying winds occurred lit some stations.- 
I. I I i .  Clind? Pistrict Forecaster. 

1 .  

C!oluiiil)in a,t t.he c \ osr of t.lic mont,Ii and gr .~e  dnmaaing 

issued for centrd nncl soutrliwestcrii Colorado an CT" central 

issued for nort f i-central Arizona on tlie 30th was a failure, 

20 t.0 30 degrees over Arkansas, Louisiana, cmc  P the north- 


